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semi-liquid basic product; a first stirrer, mounted inside the
first container; a second container connected to the first
container to receive therefrom the first liquid or semi-liquid
basic product; a pipe connecting the first container to the
second container; a second stirrer, mounted inside the sec-
ond container; a pump, having a first inlet duct, connected to
the first container in order to draw the first liquid or
semi-liquid basic product, a second, air ilet duct, and an
outlet connected to the connecting pipe, the pump being also
configured to mix the first liquid or semi-liquid basic prod-
uct with air by compression.
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MACHINE AND METHOD FOR MAKING
LIQUID OR SEMI-LIQUID PRODUCTS

This application claims priority to Italian Patent Applica-
tion No. 102016000038233 filed Apr. 13, 2016, the entirety
of which 1s incorporated by reference herein.

BACKGROUND OF THE INVENTION

This mvention relates to a machine and a method for
making and dispensing products generically defined as 1ig-
uid or semi-liquid products.

A need which 1s felt particularly strongly 1n the ice cream
trade 1s that for a compact machine capable of making, even
simultaneously, 1ce cream type products (where the basic
mixture normally increases in volume during processing)
and products whose volume before and after processing
remains the same (for example, fruit based products or

yogurts).
SUMMARY OF THE INVENTION

This invention has for an aim to provide a machine and a
method for making liquid or semi-liquid products to meet
the above mentioned need 1n a particularly simple manner.

Yet another aim of this invention 1s to provide a machine
and a method for making liquid or semi-liquid products and
capable of making product of two different kinds simulta-
neously.

BRIEF DESCRIPTION OF THE DRAWINGS

This and other innovative features of the invention,
together with 1ts advantages, will become more apparent
from the following description of a preferred embodiment of
it, 1llustrated by way of non-limiting example 1n the accom-
panying drawings, in which:

FIG. 1 shows a machine for making liquid or semi-liquid
products according to the invention;

FIG. 2 shows a detail {from FIG. 1;

FIGS. 3 and 4 are perspective views of a detail of the
machine of FIGS. 1 and 2;:

FIGS. 5 to 7 are perspective views of another detail of the
machine of FIGS. 1 and 2.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

As shown 1n FIG. 1 and following figures, the numeral 1
denotes a machine for making liquid or semi-liquid products
(preferably 1ce cream type products).

Defined according to the mvention 1s a machine 1 for
making liquid or semi-liquid (1n particular, for making, even
simultaneously, products of two different kinds, a first liquad
or semi-liqud product and a second liquid or semi-liqud
product), comprising:

a first container 2A adapted to contain a first liquid or

semi-liquid basic product;

a first stirrer 3A, mounted inside the first container 2A;

a second container 2B connected to the first container 2A

to recerve therefrom the first liquid or semi-liquid basic
product;

a pipe 9 connecting the first container 2A to the second

container 2B;

a second stirrer 3B, mounted inside the second container

2B;
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2

first thermal treatment means 4 A, associated with the first
container 2A to heat and/or cool the walls of the first
container 2A;

second thermal treatment means 4B, associated with the
second container 2B to heat and/or cool the walls of the
second container 2B 1n such a way as to make a first
liguid or semi-liquid product (preferably, a first liquid
or semi-liquid product with high overrun);

a pump 3, having a first inlet duct 6, connected to the first
container 2A in order to draw the first liquid or semi-
liguid basic product, a second, air inlet duct 7, and an
outlet 8 connected to the connecting pipe 9, the pump
5 being also configured to mix the first liquid or
semi-liquid basic product with air by compression;

a first dispensing device 10, connected to the second
container 2B to allow delivering (to the outside of the
machine) the first liquid or semi-liquid product con-
tained 1n the second container 2B:

a third container 2C adapted to contain a second liqud or
semi-liquid basic product;

a fourth container 2D connected to the third container 2C
to recerve therefrom the second liquid or semi-liquid
basic product;

a pipe 11 connecting the third container 2C to the fourth
container 2D:;

third thermal treatment means 4C, associated with the
third container 2C to heat and/or cool the walls of the
third container 2C;

fourth thermal treatment means 4D, associated with the
fourth container 2D to cool the walls of the fourth
container 2D:

a suction device 12 for taking in the second liquid product
and mixing 1t with air, comprising a tubular element 13
provided with at least one lower opening 14 for receiv-
ing the second liquid or semi-liquid basic product and
at least one upper opening 14 for receiving air, located
in the third container 2C and connected, 1n use, to the
connecting pipe 11 between the third container 2C and
the fourth contaimner 2D, configured to allow mixing
together the second liquid or semi-liquid basic product
and air;

a second dispensing device 15, connected to the fourth
container 2D to allow delivering (to the outside of the
machine) the second liquid or semi-liquid product
contained 1n the fourth container 2D.

It should be noted that the first, second, third and fourth
thermal treatment means (4A; 4B; 4C;4D) preferably com-
prise a heat exchanger.

Preferably, the heat exchange means also comprise a
circuit containing a heat exchanger tluid and a thermody-
namic system configured to release/absorb heat to/from the
heat exchangers.

It should be noted that the circuit may be the same and that
the exchangers forming part of the first, second, third and
fourth thermal treatment means (4A; 4B; 4C;4D) may be
associated with different parts of the circuait.

It should also be noted that the circuit may comprise one
or more branches which may be opened or closed to modity
the configuration of the system with regard to the releasing
or absorption of heat at one or more of the exchangers
forming part of the first, second, third and fourth thermal
treatment means (4A; 4B; 4C;4D).

According to another aspect, the first container 2A and the
third container 2C are defined by respective tanks which are
openable at the top.

According to another aspect, the second container 2B and
the fourth container 2D are cylindrical containers.
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It should be noted that according to this aspect, the second
and fourth thermal treatment means are configured to absorb
heat from the walls of the second container 2B and of the
fourth container 2D, respectively: that means the product
being processed inside the second and fourth containers 2B
and 2D 1s subjected to cooling.

It should be noted that normally, 1n use, when the second
and fourth thermal treatment means are operating in cooling
mode, the second and fourth stirrers (3B;3D) are also on.

According to another aspect, the pump 5 1s a gear pump.

More preferably, the pump 5 comprises a first gear SA and
a second gear SB acting in conjunction with each other.

The gears (SA;5B) are configured to rotate about two
distinct pivot points.

The gears (5A;5B) are configured to rotate about two
distinct pivot points 1n opposite directions.

It should be noted that these gears are each defined by a
circular element provided with a toothed periphery.

The compression of the liquid or semi-liquid basic prod-
uct occurs 1n a zone where the teeth of the gears (5A;5B) are
meshed together.

It should be noted that the pump 5 1s configured to
compress the first liquid or semi-liquid product and to mix
it with air; more specifically, the pump compresses the liqud
outflow to up to approximately 3 bar.

It should be noted that the pump substantially compresses
the first basic liguid or semi-liquid product more than the
suction device 12.

In effect, the suction device 12 transiers the second liquid
basic product from the third container 2C to the fourth
container 2D mainly by gravity and/or by the suction effect
created by the rotation of the fourth stirrer 3D.

Thus, increasing the compression of the first liquid or
semi-liquid product during transfer from the first container
2 A to the second container 2B by means of the pump 5 has
the effect of producing a liquid or semi-liquid product with
a high overrun during processing inside the second container
2B.

As 1s known, overrun measures the percentage of air
incorporated into the finished product and 1s defined and
measured as follows:

(welght of basic mixture—-weight of finished
product)*100.

Thus, the machine 1 allows processing 1n the first and
second containers a liquid or semi-liquid product with a high
overrun such as, for example, artisan gelato, soit ice cream,
sorbets, etc.

It should be noted that pasteurization, that 1s, heating to a
temperature between 60 and 85° C., 1s carried out 1n the first
container 2A for a predetermined length of time (normally
less than 45 minutes).

Next, the first liquid or semi-liquid product in the first
container 2A 1s held at a temperature between 0° C. and 6°
C., more preferably between 3° C. and 5° C. (this step 1s
called “ageing’™).

With reference, on the other hand, to processing in the
third container 2C and fourth container 2D, it should be
noticed that such processing allows obtaining a product with
less overrun than that obtainable in the first and second
containers (2A;2B).

In effect, as already stated, the suction device 12 cannot
pressurize the liquid or semi-liquid basic product (to the
same extent as the pump 5).

Thus, the liquid or semi-liquid product processed 1n the
third container 2C and in the fourth container 2D, such as
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4

fruit-based products or yogurt, for example, has less overrun
than the first liquid or semi-liquid product.

Advantageously, the first and second products may be
processed at the same time.

Thus, 1t should be noted that the machine 1 advanta-
geously allows products of two different kinds—a product
with high overrun and a product with low overrun—+to be
processed simultaneously.

The machine 1 thus allows shopkeepers to save on costs
and to optimize shop floor space.

As regards the suction device 12, 1t should be noted that
this device also comprises a second tubular element 20
which 1s keyed (slidably coupled) to the tubular element 13
(that 1s, positioned in contact with the outside wall of the
tubular element 13).

It should be noted that the second tubular element 20 1s
internally hollow so that 1t can be coupled to the tubular
clement 13.

At the bottom of 1t, the tubular element 13 comprises a
flange for abutting against the second tubular element 20.

The position of the second tubular element 20 relative to
the first tubular element 13 can be adjusted to allow regu-
lating the outflow area of the lower receiving opening 14
(thereby adjusting the ratio between air and the second
liquid base product transferred to the fourth container 2D).

In other words, the inside wall of the second tubular
clement 20 occludes a part of the lower opening 14 as a
function of the position of the second tubular element 20
relative to the tubular element 13.

It should be noted that the machine 1 preferably com-
prises a dispensing device 30 provided with three controls:
a first control 30A (or lever) can be operated to dispense the
product from the second container 2B, a second control 30B
can be operated to dispense the product from the fourth
container 2D, and a third control 30C can be operated to
dispense a product mixture from the second container 2B
and from the fourth container 2D.

Also defined according to the imnvention 1s a method for
making a first liquid or semi-liquid ice cream type product
and a second liquid or semi-liqud yogurt type product,
comprising the following steps:

preparing a machine 1 according to any of the features

described in the foregoing;

preparing a first liquid basic product inside the first

container 2A;

subjecting the first liqud basic product to stirring and
thermal treatment simultaneously inside the first con-
tainer 2A;

drawing the first liquid basic product by means of the
pump 5 and mixing it with air;

increasing the pressure of the first liquid basic product by
means of the pump 5 and transferring 1t into the second
container 2B;

mixing the first liquid product in the second container 2B
and subjecting 1t to thermal treatment to make an ice
cream type finished product;

preparing a second liquid basic product inside the third
container 2C;

subjecting the second liquid basic product to stirring and
thermal treatment simultaneously 1nside the third con-
tainer 2C;

transierring the second liquid basic product by means of
the suction device 12 from the third container 2C to the
fourth container 2D and simultaneously mixing 1t with
air;
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mixing the second liquid product in the fourth container
2D and subjecting 1t to thermal treatment to make a
yogurt type fimshed product.

According to another aspect, the step of transferring the
second liquid basic product by means of the suction device
12 from the third container 2C to the fourth container 2D and
simultaneously mixing 1t with air comprises a step of
adjusting the outflow cross section area of the lower receiv-
ing opening 14 of the second liquid or semi-liquid basic
product in order to adjust and thereby set the ratio between
the air and the second liquid basic product 1nside the tubular
clement 13.

According to another aspect, the steps of: mixing the
second liquid product in the fourth container 2D and sub-
jecting 1t to thermal treatment to make a yogurt type finished
product; and mixing the first liquid product in the second
container 2B and subjecting it to thermal treatment to make
an 1ce cream type finished product, are carried out substan-
tially simultaneously.

What 1s claimed 1s:

1. A machine for making liquid or semi-liquid products
comprising;

a first container adapted to contamn a first liquid or

semi-liquid basic product;

a first stirrer, mounted inside the first container;

a second container connected to the first container to
receive from the first container the first liquid or
semi-liquid basic product;

a first connecting pipe connecting the first container to the
second container;

a second stirrer, mounted inside the second container;

a first thermal treatment system including a first heat
exchanger operatively connected with the first con-
tainer to heat and/or cool the walls of the first container:

a second thermal treatment system including a second
heat exchanger operatively connected with the second
container to heat and/or cool the walls of the second
container 1 such a way as to make a first liquid or
semi-liquid product;

a pump, including a first ilet duct, connected to the first
container 1n order to draw the first liquid or semi-liquid
basic product, a second, air inlet duct, and an outlet
connected to the first connecting pipe, the pump being
also configured to mix the first liquid or semi-liquid
basic product with air by compression;

a first dispensing device, connected to the second con-
tainer to allow releasing the first liquid or semi-liquid
product contained in the second container;

a third container adapted to contain a second liquid or
semi-liquid basic product;

a fourth container connected to the third container to
receive therefrom the second liquid or semi-liquid basic
product;

a second connecting pipe connecting the third container to
the fourth container;

a third thermal treatment system including a third heat
exchanger operatively connected with the third con-
tainer to heat and/or cool the walls of the third con-
tainer;

a Tourth thermal treatment system including a fourth heat
exchanger operatively connected with the fourth con-
tainer to cool the walls of the fourth container;

a suction device for taking 1n the second liquid or semi-
liquid basic product and mixing the second liquid or
semi-liquid basic product with air, comprising a tubular
clement including at least one lower opening for recerv-
ing the second liquid or semi-liquid basic product and
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6

at least one upper opening for receiving aitr, located 1n

the third container and connected, 1n use, to the second

connecting pipe, configured to allow mixing together
the second liquid or semi-liquid basic product and air;

a second dispensing device, connected to the fourth

container to allow releasing the second liquid or semi-

liguid product contained in the fourth container.

2. The machine according to claim 1, wherein the first
container and the third container are defined by respective
tanks which are openable at tops thereof.

3. The machine according to claim 1, wherein the second
container and the fourth container are cylindrical.

4. The machine according to claim 1, wherein the pump
1S a gear pump.

5. The machine according to claim 4, wherein the pump
comprises a first gear and a second gear acting in conjunc-
tion with each other.

6. The machine according to claim 1, wherein the suction
device also comprises an adjustment element for adjusting
an outtlow cross section of the at least one lower opening
and, 1n use, 1s coupled to the tubular element.

7. The machine according to claim 6, wherein the adjust-
ment element 1s keyed to the tubular element, coupled to an
outside wall of the tubular element.

8. The machine according to claim 7, wherein the adjust-
ment element 1s configured to be positioned at a plurality of
positions relative to the tubular element, to adjust the
outflow cross section area of the at least one lower opening
and thus adjust a ratio between the air and the second liquid
or semi-liquid basic product transterred to the fourth con-
tainer.

9. A method for making a first liquid or semi-liquid ice
cream product and a second liquid or semi-liquid yogurt
product, comprising the following steps:

providing a machine comprising:

a first container adapted to contain a first liquid or
semi-liquid basic product;

a first stirrer, mounted inside the first container;

a second container connected to the first container to
receive from the first container the first liquid or
semi-liquid basic product;

a first connecting pipe connecting the first container to
the second container;

a second stirrer, mounted inside the second container;

a lirst thermal treatment system including a first heat
exchanger operatively connected with the first con-
tainer to heat and/or cool the walls of the first
container;

a second thermal treatment system including a second
heat exchanger operatively connected with the sec-
ond container to heat and/or cool the walls of the
second container 1n such a way as to make a first
liquid or semi-liquid product;

a pump, including a first inlet duct, connected to the
first container 1n order to draw the first liquid or
semi-liquid basic product, a second, air ilet duct,
and an outlet connected to the first connecting pipe,
the pump being also configured to mix the first liquid
or semi-liquid basic product with air by compres-
s101;

a first dispensing device, connected to the second
container to allow releasing the first liquid or semi-
liguid product contained 1n the second container;

a third container adapted to contain a second liquid or
semi-liquid basic product;
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a fourth container connected to the third container to
recerve therefrom the second liquid or semi-liqud
basic product;

a second connecting pipe connecting the third container
to the fourth container;

a third thermal treatment system 1ncluding a third heat
exchanger operatively connected with the third con-
tainer to heat and/or cool the walls of the third
container;

a fourth thermal treatment system including a fourth
heat exchanger operatively connected with the fourth
container to cool the walls of the fourth container;

a suction device for taking in the second liquid or
semi-liquid basic product and mixing the second
liquid or semi-liquid basic product with air, com-
prising a tubular element including at least one lower
opening for receiving the second liqud or semi-
liquid basic product and at least one upper opening
for recerving air, located in the third container and
connected, 1 use, to the second connecting pipe,
configured to allow mixing together the second lig-
uid or semi-liquid basic product and air;

a second dispensing device, connected to the fourth
container to allow releasing the second liqud or
semi-liquid product contained in the fourth con-
tainer. preparing a first liquid basic product inside the
first container:;

subjecting the first liquid basic product to stirring and
thermal treatment simultaneously inside the first con-
tainer:;

drawing the first liquid basic product with the pump and
mixing the first liquid basic product with air;

increasing a pressure of the first liquid basic product with

the pump and transierring the first liquid basic product
into the second container;
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mixing the first liquid basic product in the second con-
tamner and subjecting the first liquid basic product to
thermal treatment to make an 1ce cream finished prod-
uct;

preparing a second liquid basic product inside the third
container;

subjecting the second liquid basic product to stirring and
thermal treatment simultaneously 1nside the third con-
tainer;

transferring the second liqmd basic product with the
suction device from the third container to the fourth
container and simultaneously mixing the second liquid
basic product with air;

mixing the second liquid basic product in the fourth
container and subjecting the second liquid basic prod-
uct to thermal treatment to make a yogurt finished
product.

10. The method according to claim 9, wherein the step of

transierring the second liquid basic product with the suction
device from the third container to the fourth container and
simultaneously mixing the second liquid basic product with
alr comprises a step of adjusting an outtlow cross section
area of the at least one lower opening to adjust and thereby
set a ratio between the air and the second liquid basic
product inside the tubular element.

11. The method according to claim 10, wherein the steps

mixing the second liquid basic product in the fourth
container and subjecting the second liquid basic prod-
uct to thermal treatment to make a yogurt finished
product; and

mixing the first liquid basic product 1n the second con-
tamner and subjecting the first liquid basic product to
thermal treatment to make an 1ce cream finished prod-
uct,

are carried out simultaneously.
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